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ABSTRACT. These data represent the second year of a two-year survey to inventory a wide range of insect
species inhabiting the Killbuck Marsh Wildlife Area. The principal objective was to collect information
on insect biodiversity in this wetland area for future reference. Emphasis was focused on aquatic insects
including predaceous diving beetles (Dytiscidae), water scavenger beetles (Hydrophilidae), and crawling
water beetles (Haliplidae). Butterflies and moths (Lepidoptera) were also included. Blacklight, flight
intercept, Nitidulid Inventory Technique, underwater light, and malaise traps were utilized, as well as carrion
bait and aquatic netting for collection techniques at five unique habitats. Overall, 477 species in 94 families
and subfamilies in 13 orders were identified as a result of this survey.
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INTRODUCTION
In an effort to expand our knowledge of the insect
fauna in the Killbuck Marsh Wildlife Area (Wayne and
Holmes counties), surveys were conducted in 1993 and
1994 to inventory a wide range of insect species inhabit-
ing this wetland. The principal objective of this survey
was to collect information on insect diversity for future
reference (Williams et al. 1994a). In addition, a publica-
tion listing all species in the 1993 inventory was published
by Williams et al. (1994b). This paper reports the results
obtained from data gathered in 1994.
As awareness of environmental issues increases, in-
sects may serve as an indicator for measuring changing
environmental conditions in the Killbuck Marsh in the
future. Several projects have focused on invertebrates
and other fauna in the Killbuck Creek. For example, the
Ohio EPA has conducted water quality assessments in
1986 (Ohio Environmental Protection Agency 1986), and
again in 1994, of the Killbuck Creek along with its
tributaries. An independent study compared the degrees
of organic pollution on benthic macroinvertebrates
(Sommer 1994). These water quality reports in conjunc-
tion with the aquatic insects listed herein will certainly
be useful indicators of the Killbuck Creek's pollution
levels and their impact on the ecosystem in general.
In our 1993 study, the primary insect taxa surveyed
were ground and tiger beetles (Carabidae/Cicindellidae),
sap beetles (Nitidulidae), and carrion beetles (Silphidae).
Surveys were continued in 1994, however emphasis was
shifted to cover other groups of insects more thoroughly.
For example, we concentrated on aquatic insects includ-
ing predacious diving beetles (Dytiscidae), water
scavenger beetles (Hydrophilidae), crawling water
beetles (Haliplidae), and butterflies and moths
(Lepidoptera).
MATERIALS AND METHODS
Five designated sites were surveyed throughout the
Killbuck Marsh Wildlife Area which contained a broad
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range of habitats. Site 1 was an open meadow sur-
rounding a pond and bordered by dense woods and
farmland. Site 2 was on a water-saturated, grassy bank
of the marsh adjacent to a corn field and a woodlot. Site
3 was located at the Killbuck Marsh Wildlife Area
Headquarters and consisted of an open, grassy meadow
bordered by the marsh and sparse woods. Site 4 was a
manmade, grassy dike which separated the Killbuck
Creek from a small reservoir which is controlled by a
valve which drains out of the creek. This site was
bordered by dense 'woods on one side and extensive
corn fields on the other. Finally, site 5, an elevated
area approximately 5.0 m above the water level, was
classified as a dry, upland woods setting adjacent to
the marsh.
A novel underwater light trap was used in the 1994
season. We used an economical design presented to us
by Miguel Archangelski (an OSU Graduate Student). His
design utilized a clear, plastic, 2-liter beverage bottle
and a Snaplight chemical lightstick (Omniglow Corpor-
ation, Novato, CA 94949). The trap was constructed by
removing the tapered top of the bottle and then re-
moving the threaded tip from the top portion of the
bottle. The top was then inverted and placed inside the
bottom portion to serve as a funnel. To employ the trap,
the lightstick was activated and placed in the bottom
portion of the trap along with a weight (medium sized
rock) to keep the trap submerged. The funnel and trap,
with its contents, were then submerged and assembled
to prevent buoyancy from trapped air. Once the funnel
was inserted underwater, cohesion was sufficient to
hold the funnel in place, therefore no glue or other
fasteners were needed to hold this trap together. These
aquatic light traps were set out one day each week
starting on May 11 at around 4:00 PM and operated
overnight. They were removed at around 10:00 AM the
next morning. The light traps were operated weekly
until November 6. The lightsticks were supposed to
provide eight hours of light; however, upon retrieval of
the traps the following morning, they were still glowing
noticeably after 18 hours. Upon collection of the aquatic
light traps, specimens were separated using a standard,
food strainer and placed in 70% alcohol.
OHIO JOURNAL OF SCIENCE R. N. WILLIAMS ET AL. 35
The standard, general purpose blacklight trap, which
was the most successful trap in 1993, was also used in
1994 at sites 2, 3, and 5. The blacklight was again very
successful and trapped many species of moths (Lepidop-
tera) and beetles (Coleoptera). Using a regimen similar
to that of the aquatic light traps, these traps were run
overnight one night a week and emptied the next
morning. The blacklight traps were initially operated on
May 4 and run weekly until their removal on Novem-
ber 6. A DDVP (Dichlorvos) strip and a 10-dram, slow-
release shell vial of chloroform was used as a killing
agent in these traps in order to eliminate damage to moth
specimens by beetles and other insects. After removal
from the blacklight traps, insects were frozen until they
could be separated, at a later date. Some taxa from the
blacklight traps, such as the moths, were maintained dry
while others were placed in 70% alcohol.
Flight intercept (window) traps were used at all five
sites. Our design, similar to Peck and Davies (1980), con-
sisted of a 0.7 m2 Plexiglas™ window pane mounted
on two 1.0 m long boards which were buried in the
ground up to the bottom of the attached pane. Two PVC
troughs were set on the ground, one on each side of
the window pane, and filled with soapy water to capture
and drown the specimens. These flight intercept traps
were set out on May 2, and collected weekly until No-
vember 6, at which time they were removed. Captured
specimens were removed in the field using a food
strainer and placed directly in 70% alcohol for later
identification.
Nitidulid Inventory Technique (NIT) traps (Williams
et al. 1993) were also used at all five sites in 1994. Four
traps were placed at each site, two at ground level and
two at 1.0 m above the ground mounted on oak stakes.
A fermenting brown sugar solution and whole wheat
bread dough served as the baits in these pitfall type traps.
These traps were set out on May 2 and collected weekly
until their removal on November 6. NIT trapped speci-
mens were frozen, then separated and placed in 70%
alcohol.
Carrion bait (turkey and roadkill meat) was set out
twice during the season at each of the five sites. Each
carcass was wrapped in chicken wire to discourage
predators and staked to the ground. Carrion baits were
set out on June 1 and August 1 and checked fortnightly
for insects which were removed and placed directly in
70% alcohol.
Aquatic netting was performed fortnightly from May
11 to November 6. Two Odonata collections were made
on June 1 and August 22 with aerial nets. Finally, two
malaise traps were set out at site 3 for the month of
October.
RESULTS AND DISCUSSION
Table 1, below, lists all species captured in the Kill-
buck Marsh Wildlife Area in 1994. The list is grouped
alphabetically by order, family, and species.
Over the 1994 season, 477 species of insects in 94
families and subfamilies in 13 orders were identified. A
few specimens remain with specialists and are still
awaiting identification. When all are tallied, the total
TABLE 1
1994 Killbuck Marsh Wildlife Area insect list.
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* Thermonetus basillaris (Harris)























Ampedus melanotoides W. J. Brown







































* Tropisternus lateralis nimbatus (LeConte)
Tropisternus natator (d'Orchymont)
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Chironomusplumosus group - (1 specimen)
Dicrotendipes modestus (Say)
Parachironomus sp.
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Scaphitopius frontalis (Van Duzee)

































Phragmatobia fuliginosa rubricosa (Harr.)

































Lithophane bethunei (G. & R.)
Luperina passer (Gn.)
Macrochilo orciferalis Wlk.
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Synanthedon pictipes (Grote & Robinson)
Synanthedon rileyana (Hy. Edwards)
Sphingidae:
Deidamia inscripta (Harr.)
Paonias excaecatus (J. E. Smith)
Paonias myops (J. E. Smith)











Erynnis juvenalis juvenalis F.
Pholisora catullus F.
Poanes hobomok hobomok Harris
Lycaenidae:
Celastrina ladon ladon Cram.
Everes comyntas comyntas Godart
Lycaena hyllus Cramer
Satyrium calanus falacer Harr.
Nymphalidae:
Eupbydryas phaeton phaeton Drury
Limenitis archippus archippus Cr.
Limenitis arthemis astyanax F.
Nymphalis milberti milberti Lat.
Phyciodes tharos thaws Drury
Polygonia interrogationis F.
Polygonia comma Har.
Speyeria cybele cybele F.
Vanessa atalanta rubria (Fruhstorfer)
Vanessa virginiensis Drury
Papilionidae:
Papilio polyxenes asterius Stoll
Papilio glaucus glaucus L.
Pieridae:
Colias eurytheme Boisd.

































Melanoplus differentialis differentialis Thomas
Melanoplus femurrubrum femurrubrum (DeGeer)
Melanoplus sanguinipes sanguinipes (F.)









Nomotettix cristatus compressus Morse
Tetrix ornata (Say)
Tetrix subulata (L.)






















Taken from Foster Purrington's 1987 collections.
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species count should near 500 for 1994. When the
collections from 1993 and 1994 are combined, the list
should contain nearly 1,000 different species from the
Killbuck Marsh Wildlife Area. Of course, this is only an
initial survey, and we hope it will encourage others to
conduct future studies concerning the biodiversity of the
Arthropod fauna of this important wetland.
The new trap used in 1994, an aquatic light trap, proved
to be very effective in capturing a wide variety of aquatic
insects. The Coleoptera collected from this trap include
predaceous diving beetles (Dytiscidae), water scavenger
beetles (Hydrophilidae), whirligig beetles (Gyrinidae),
crawling water beetles (Haliplidae), and long-toed water
beetles (Dryopidae). Many true bugs (Heteroptera) were
also taken including waterscorpions (Nepidae), giant
water bugs (Belostomatidae), water boatmen (Corixidae),
toad bugs (Gelastocoridae), creeping water bugs
(Naucoridae), and backswimmers (Notonectidae). Also,
many dragonfly and damselfly (Odonata), mayfly
(Ephemeroptera), and dobsonfly and fishfly (Neuroptera)
nymphs were collected with the aquatic light trap.
Furthermore, a great number of isopods, amphipods,
crustaceans, leeches, etc. were collected with these traps.
The aerial light traps were also very successful again
this year. Most of the Lepidoptera, Trichoptera, and
several Coleoptera families were taken exclusively with
this trap type. Variegated mud-loving beetles
(Heteroceridae) were collected by the thousands in these
traps as well as several ground beetles (Carabidae), and
leaf beetles (Chrysomelidae). Similar to last year, two sap
beetles (Nitidulidae) were collected in the light traps;
Prometopoia sexmaculata (Say) was caught exclusively in
this trap (three specimens), and Epuraea rufa (Say) was
numerous in the light traps throughout June. E. rufa,
however, was also collected with the NIT traps throughout
the season.
The 'window traps captured a wide variety of foraging
insects found in the surrounding grass and provided a
good way of randomly sampling low flying insects. This
trap provided all of our grasshoppers and crickets
(Orthoptera). Also, most of the leafhoppers (Homoptera)
and true bugs (Heteroptera) were collected from these
traps, many of which are yet to be identified. Damselflies
(Odonata) seemed particularly vulnerable to this trap and
were numerous in some of them in early summer.
The NIT traps, originally designed for capturing sap
beetles (Nitidulidae), performed very well as general
pitfall traps. Approximately 25 species of sap beetles were
taken from these traps. However, they also captured
hundreds of yellow jackets, particularly late in the season
(October). In addition, the ground traps also yielded
ground beetles, ants, and plant bugs.
Sampling the carrion bait was not as successful as
anticipated. Turkey, which constituted the bulk of our
bait, deteriorated much too quickly after being in cold
storage. They simply disintegrated within a week or so.
They did, however attract many carrion beetles (Silphidae),
trox beetles (Trogidae), and one species of sap beetle
(Omosita colon [Nitidulidae]).
Aerial netting was our primary means for capturing
adult dragonflies. We made two collections, one early
season (June 1) and one late season (August 22). Finally,
aquatic sweeping caught several water bugs not
encountered in the aquatic light traps, namely
backswimmers (Notonectidae) and some predaceous diving
beetles (Dytiscidae).
As indicated in Table 1, several insects in the table were
collected in 1987, by Foster Purrington. They were included
because all were taken from the same fishless pond we
surveyed this season (1994) at site 1. The mosquitoes
(Culicidae) and all other Diptera were determined by Dr.
Richard Berry. When the consolidated list is compiled,
these previous collections may prove valuable by indicating
trends in the presence of certain species and possibly even
new species in the area.
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VIDEO INFORMATION
Accompanying this report is a video production which concentrates
on the insects in the Killbuck Marsh Wildlife Area. It is available on
loan from the Wayne County Public Library and for loan or purchase
from The Ohio State University, Extension Publications, 385 Kottman
Hall, 2021 Coffey Road, Columbus, Ohio 43210 (Tel. 614/292-1607).
The first video in this series, "An Introduction to the Killbuck Marsh
Wildlife Area of Northeast Ohio," was produced in 1993, and is
available from the same sources.
